Changes in levels of hypoxia-induced mediators in rat hippocampus during chronic cerebral hypoperfusion.
The hypoxia-inducible factor (HIF)-mediated signaling pathway is an adaptive and protective mechanism that is triggered by hypoxia, ischemia, and other pathophysiological conditions. The expression of HIF-1α and downstream genes, some of which are pro-apoptotic whereas others are pro-survival, is up-regulated in ischemic stroke. Interestingly, however, the effects of HIF-1α activation are different in the early and late stages of acute cerebral ischemia, and these differences may depend on the duration and severity of hypoxia. Therefore, in the present study, we investigated the effect of HIF-1α activation in chronic cerebral hypoperfusion, which plays an important role in the development of dementia. Permanent bilateral common carotid artery occlusion (2VO) was used to induce chronic global cerebral hypoperfusion in rats. The expression of HIF-1α protein and the transcription of downstream genes were measured at different time points, including 0 h, 12 h, 24 h, 3 days, 7 days, 14 days, 28 days, 42 days, and 56 days after 2VO. HIF-1α increased as early as 12 h after the occlusion and remained high for at least 56 days. Interestingly, mRNA levels of both pro-apoptotic (Bcl-2/adenovirus EIB 19 kDa-interacting protein 3, NADPH oxidase activator 1, and NIP3-like protein X) and pro-survival (vascular endothelial growth factor, glucose transporter-1) genes were up-regulated at the early stage after 2VO, followed by a gradual decline to baseline/control levels. Thus, HIF-1α increased consistently during chronic cerebral hypoperfusion, whereas both pro-apoptotic and pro-survival downstream genes were up-regulated only early after 2VO. This mismatch in gene expression may contribute to the lack of a protective effect of highly expressed HIF-1α during the chronic stage of cerebral hypoperfusion.